For the 10 MW High Temperature Gas Cooled Reactor (HTR-10), the residual heat of the spent fuel could be removed by natural ventilation in loading process. The spent fuel storage tank could shield radiation; the outside is covered by an iron sleeve, the spent fuel tank would be stored in atmosphere after fully loaded, and the residual heat could be discharged by natural ventilation in interim storage stage. The calculation showed that, the maximum temperature locates in the middle of the fuel pebble bed in the spent fuel tank in loading process and interim storage stage, and the temperature decrease gradually with radial distance, the temperature in the tank body and sleeve is evenly, it is feasible to remove the residual heat of the spent fuel tank by natural ventilation, and in the natural ventilation condition, the temperature of the spent fuel and the tank is lower than the temperature limit, which provides theoretical evidence for the choice of the residual heat removal method in loading process and interim storage stage.
.
Temperature Calculation in the Spent Fuel Tank
There are 500 spent fuel elements in the storage tank . The residual heat power is about 551W and the volume heating power is about 5957 . The heat transfer coefficient at the cooling surface of the spent fuel tank and the shielding sleeve could be calculated as follows [1] :
1) The Renaults in the narrow space flow between storage tank outer wall and the shielding sleeve inner wall is:
The Nusselt number could be calculated using Gnielinski Formula:
In the above equation, the Darcy resistance coefficient is:
. The heat transfer coefficient of the storage tank outer wall in the shielding sleeve is:
. 2) The heat transfer coefficient of the shielding sleeve inner wall is: .
3) The heat transfer coefficient of the outside steel shielding sleeve wall is calculated as follows:
The Nusselt number could be calculated using large space natural convection formula:
The heat transfer coefficient of the outside wall of the shielding sleeve is:
The correlation of the pebble-bed s equivalent thermal conductivity with temperature is shown in Figure 5 [5] . The radiation heat transfer between the outer surface of the storage tank and the inner surface of the steel shielding sleeve was considered in the numerical simulation. The normal emissivity of the outer surface of the storage tank is 0.8 after oxidation, and the normal emissivity of the inner surface of the steel shielding sleeve is 0.94. First  551  5957  Second  493  5330  Third  449  4854  Fourth  392  4238 The heat transfer coefficient at the cooling surface of the spent fuel tank and the shielding sleeve could be calculated with the same method stated in part 5.1, the results are:
The heat transfer coefficient of the storage tank wall in the shielding sleeve is
The heat transfer coefficient of the shielding sleeve inner wall is
The heat transfer coefficient of the outside wall of the shielding sleeve is in interim stage is basically the same with the model shown in fig.6 , except that the outer iron sleeve is changed to the concrete shielding sleeve, and the size is slightly different with each other.
The heat transfer coefficient at the cooling surface of the spent fuel tank and the concrete shielding sleeve could be calculated with the same method stated in part 5.1, the results are:
The heat transfer coefficient of the outside wall of the shielding sleeve is 
Conclusions

